The main external environmental factors that influence the development of high-tech enterprises are identified in the article. As a result of the research, the interaction system of the external factors was developed, the correlation matrix was constructed, regression analysis was performed. This paper provides the necessity of practical application of the system of interaction of the external factors to increase the innovative activity of the high-tech enterprise.
Introduction
Today we are witnessing an intensive development of the economic growth, which is confirmed by the growth of scientific and technological progress, increasing competition in local and world markets, and the total growth in high-tech production capacity. The gradual transition to the new technological structure is taking place now, the economy based on knowledge is developing all over the world. Companies need to adapt to the global environmental changes, it is necessary to develop and modify process management models, to taking into account all aspects of economic activity.
The object of research is a high-tech enterprise. The main purpose of the study is to develop a system of indicators of the external factors that affect to the innovation development of high-tech enterprises. The results of the research will allow to quantify the influence of the external factors on the development of high-tech enterprises. This is necessary to develop an effective management model and to achieve the strategic and tactical goals of the organization.
Materials and methods
As a result of the research was launched the following hypothesis: the development and practical application of management methods of high-tech enterprises, developed on the basis of the analysis of the external environmental factors and their influence on each other, as well as the object of research based on scientific approaches of process management, will increase the effectiveness of scientific-research and development in general, as well as lead to increased competitiveness of Russian high-tech products on the Russian and international market.
The main scientific research contradiction is that in the development of methodology for the management of enterprises of different industries do not always take into account the systemic impact of the external environmental factors, not examined the relationship between factors and not evaluated their impact on each other.
The main criteria for evaluating the reliability of the results of the research are based on government statistics (including the R&D statistics) of the Russian economy, and independent analytical collections. On the basis of these criteria was conducted quantitative assessment of the influence of external factors on the development of high-tech enterprise, through a correlation-regression analysis
Results
A high-tech enterprise is an economic entity operating in the sector of high-tech industries, possessing innovative activity, performing research and development, both at the expense of its own and borrowed funds, managing on the basis of innovative methods and technologies, and corresponding to the generally recognized in the world practice requirements and criteria [1] .
Analysis of the essence of a high-tech enterprise leads to the identification of the following features: 1.
The use of advanced production technologies; 2.
The presence of technical know-how, innovative development; 3.
The commercialization of the results of own research and development; 4.
High qualification of scientific and production employees; 5.
The high rate of changes, products improvement, technologies, focus on new research; 6.
Maintaining a close relationship with the academic environment, carrying out fundamental research.
External factors, which include the economic, political, technological, social and international factors, are the resources for enterprise management. An analysis of the macroeconomic environment represents one of the tools of forming an effective model of high-tech enterprise.
Authors consider the external factors that have the greatest impact on the development of the enterprises that produce high-tech products below.
1. Economic factors have a strong impact on all business processes of high-tech enterprises. Economic factors are determined by the levels of development of national and world economy, market institutions, the welfare of the population, the unemployment rate, taxation, inflation, labor productivity.
The R&D demand increases with improvement in the economic situation in the country. To stimulate the R&D activities requires the maintenance of the maximum possible demand for high-tech The state should support the demand for scientific products to stimulate the development of the R&D activities. For this purpose it is necessary to increase the level of budgetary allocations for research funding and increase the share of R&D in the appropriations [2] . It should be noted that the cost of research and development over the last ten years in Russia increased by 12 times and in 2016 amounted to 943815,2 million rubles, the volume of innovative goods and services rose 6.8 times (3723693,442 million in 2016) compared to 2005 there has been an increase in the number of organizations performing research and development (9.2 percent of organizations in the 2016) [3] .
Analysis of the economic factors that influence on the development of high-tech enterprises helps:
-to ensure the competitiveness in the world and local markets of high-tech products; -to increase the value added high-tech products and high productivity; -to maintenance of the necessary high-tech production resources.
2. Political factors Political factors influence on the development of high-tech industries and the most is regulated by the Science and Technology Russian Public Policy. The research environment is a complex of academic, industry and educational institutions, as well as the scientific grant funds, the state scientific centers and innovation-technological centers, industrial parks, who had already achieved some success in innovation activity [4] .
3. Technological factors Technological factors have the most influence on the development on the Russian economy and high-tech enterprises. The level of R&D activities in Russia is quite high, it confirmed the achievements in the field of optics and quantum electronics, physical and technical acoustics, chemical physics, pharmaceutical, microelectronics.
Analysis of the technological factors influencing on the development of high-tech enterprises helps to: -achieve the best technological parameters (for example, energy intensity, material intensity); -implement the innovation information and telecommunication technologies both in the manufacturing process and the management models; -implement the information security system for the protection the commercial manufacturing and management secrets; -achieve the highest efficiency of the resource using.
4. Social factors Social factors are the important integral part of the external environment. The R&D Staff directly affects to the creation of innovative high-tech developments. The commercial success of the high technologies introduction to the market depends on the vocational training level. In 2016 in Russia R&D Staff were involved 722 291 people, of whom 108 388 people have academic degrees [3] . Also, a great attention is paid to the research education -the number of universities, research centers has increased more than two times since 2000 [3] . The scientific potential of scientific personnel is one of the strongest strategic advantages in Russia. Therefore, the creation of a strong, harmonious social environment in society as a whole, and at enterprises in particular is an important strategic task.
5. International factors Intensive development of the innovation economy promotes the expansion of foreign exchange operations, an in-depth examination of international experience of creation and commercialization of high technology. To create the competitive product it is necessary to investigate not only domestic but also international experience, to take part in international scientific conferences and exhibitions of high technology, to close deals with international counterparts. An analysis of the external economic factors would allow:
-to share the results of the scientific and technical results with international counterparties;
-contribute to the strengthening of the political, scientific and technical relations; -to contribute to the formation of international concerns, with the participation of Russian high-tech companies;
-to strengthen the process of import substitution of high technologies in the country; -to contribute to the growth of the export of high technology. The content of external factors that influence on the development of high-tech companies for more details revealed in Table 1 below. The authors suggest to rank the factors on the level of significance in the formation model of enterprise management. The authors suggest that there are different impacts for each of the selected factors on the development of high-tech enterprise To identify the most important factors requires a quantitative assessment of their influence. Each factor can be described several quantitative indicators. The indicators that influence of external factors on the development of high-tech industries of the Russian economy for the period 2000 -2016 can be formalized through building the correlation matrix of interaction, where the output (Y) is the number of the used advanced production technologies in the year.
The list of factors that determine on the impact on the output Y below: -the internal costs of research and development, the state sector, million rubles; -the internal costs of research and development, the business sector, million rubles; -the dynamics of the GDP, at constant prices, million rubles; -number of publications of the Russian authors in scientific journals indexed in SCOPUS and Web of Science, units; -the number of issued patents in the Russian Federation, units; -the dynamics of inflation, %; -The number of personnel engaged in research and development, units. It is necessary to define the closeness between factors, and select the factors with the greatest influence on the output Y (the number of used advanced production technologies in the year). For this purpose, it is necessary to build a matrix of correlation coefficients. The analysis of the correlation matrix allows to draw the following conclusions:  calculations show that if the correlation coefficient should be considered insignificant, the analysis of the correlation matrix shows that all factors strongly enough linked to the sign and are significant;  the number of the used advanced production technologies most closely connected with the indicators -the number of issued patents in the Russian Federation; and -the number of personnel engaged in research and development process. So growth of the level of significance of the impact of technological and social factors will experience the intensive development of high-tech enterprises.
Further it is necessary to compose the regression equation:
(1)
The determination coefficient ( = 0,92) is close to unity, so the quality of the model constructed is high enough. The coefficient of determination shows that the regression equation by 92% explains the behavior of the characteristic and means that the random deviations are 8%.
The adequacy of the regression equation is checked by Fisher's F-criterion and the Student's test. The calculated value of F-statistics = 82.25 at a critical value of 2.12. Because the calculated value exceeds the critical value (82.25> 2.12), then the regression equation is adequate. Student's T-criterion for = 2.34, , , the table value of the Student's test is 2,179. Since the T-criterion of coefficients and exceeds the tabulated value, one can conclude that the coefficients of the regression equation are significant. Thus, the regression equation can be considered significant.
Discussion
An analysis of the system of indicators that influence the development of hi-tech enterprise allows to draw the following conclusions: -all of the external factors are in close relationship with each other, the most strong relationship between the costs of research and development in both the public and the business sector. If the state increases the financing of research and development, this entails an increase in the cost to the business sector, consequently increasing innovative activity in the country as a whole; -growth of the significance level the of technological and social factors will lead to intensive development of high-tech enterprises.
Explain the regression equation (1) can be read as follows: the increase in the number of issued patents in Russia for one year, the number of advanced production technologies will grow by an average of 23% with a fixed number of personnel engaged in research and development. When the increase in the number of personnel engaged in research and development, the number of advanced production technologies will grow by an average of 80% with a fixed number of personnel engaged in research and development. Thus confirmed the high level of importance of social and technological factors of an environment of high-tech enterprise.
Conclusions
As a result of the research we have developed a system for assessing the impact of the external environmental factors at each other. The main goal for the high-tech enterprise management is to identify all extarnal factors which influence on the the economic activity and then rank and select the factors based on the degree of relevance to the core business processes, and then conduct correlation-regression analysis. The advantage of the system is its flexibility, high-tech companies carry out business activities in different industries, produce different size and level of technological equipment, external environment which is characterized by a unique external factors, characteristic for a specific production. The practical application of the developed system of indicators of the external environment factors will form significal part the management model, based both on the domestic scientific potential of the organization and on the use of the most significant related
